The floating occupations molecular orbitals complete active space configuration interaction (FOMO-CASCI) method provided the PESs for our AIMD simulations and for the ground state and MECI optimizations. 
configuration interaction calculations and AIMD were performed in the TeraChem software package, 3, [5] [6] [7] [8] complete active space second order perturbation theory calculation were performed in MolPro, [9] [10] [11] coupled cluster calculations performed in GAMESS, [12] [13] [14] and conical intersection optimizations were performed with CIOpt.
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Supplementary Tables   Table S1 . The FOMO-CASCI D1 energies of the Franck-Condon (FC) , D1/D0 MECI, and D1 minimum geometries. All energies are relative to the ground states (D0) minimum energy. Figure S1 . The potential energies of the first excited (red line) and ground (black line) states as a function of time from the AIMD simulation of Si10H15. H -3.3699321548 5.1040381617 -1.5518459474 
